INTRODUCTION
============

Chronic osteomyelitis is a severe and persistent infection of the bone and bone marrow. Despite the advances in antibiotic treatments, it is still commonly encountered in areas of poor socio-economic conditions[@B1]. In general, chronic osteomyelitis can be related to the spreading of contiguous contaminated source of infection, vascular insufficiency or haematogenous dissemination[@B2]. In such cases, complementary tests are essential in order to rule out the possibilities of other similar diseases. In this report, we describe the case of an adult woman with a wide and severe ulcer located on the scalp that was diagnosed as chronic osteomyelitis secondary to a trauma in her early life.

CASE REPORT
===========

A 77-year-old woman came to us more than 50 years after having suffered a trauma on the scalp from the blade of a windmill. She had never sought any medical help before, and since the accident, had always worn wigs to hide the lesion from her family. Her past medical history was remarkable for diabetes, hypertension, and a basal cell carcinoma located in the nose, which was treated with contact radiotherapy five years before.

On her first visit to our service, a deep, foul-smelling and well circumscribed ulcer was apparent on the head region, involving the majority of the cranium including not only both the parietal areas but also the occipital and frontal ones ([Fig. 1](#F1){ref-type="fig"}). Craneal bone destruction was evident, and the outer meningeal layer was exposed. Local infection signs such as, draining sinus tracts and swelling were also observed. No systemic symptoms were present, and there no regional lymph node metastases was found by palpation. In laboratory examinations, biochemical tests detected high levels of C-reactive protein (6.39 mg/dl) and high globular sedimentation rate (107 mm/h). The cell blood count only revealed low levels of haemoglobin (8.26 g/dl). Human immunodeficiency virus and syphilis serologies were both negative. Biopsy specimens of the lesion revealed non-specific changes, revealing pseudoepiteliomatous hyperplasia, ulceration and acute inflammation. The bone biopsy showed extensive necrotic areas of bone and soft tissues, with lymphocytic exudate foci. A computed tomography (CT) scan of the head revealed bone destruction principally involving both the parietal bones, and parts of the frontal and occipital bones. No encephalic alterations were observed, but calcification of the soft tissues and sequestra were also present ([Fig. 2](#F2){ref-type="fig"}). *Streptococcus parasanguis* was isolated from the skin culture, and *Proteus mirabilis* (sensitive to amoxicillin-clavulanic, levofloxacin and gentamicin) and *Peptostreptococcus sp*. (sensitive to amoxicillin-clavulanic, clindamycin and cloranfenicol) were identified in the cultures from the bone. *Proteus mirabilis* was also identified in the exudate. The patient declined any surgical treatment. A long-term treatment with amoxicillin-clavulanic acid (1 g/12 h) and levofloxacin (500 mg/day) was prescribed based on the antibiotic sensitivity test, but after 6 months of the initial visit, the lesion remained unchanged.

DISCUSSION
==========

Scalp ulcers are infrequent in dermatological patients, principally because of the rich blood supply to this area. Several previous reports have described them in Marjolin ulcer[@B3], ulcerative carcinomas[@B4], giant cell arteritis[@B5], pyoderma gangrenosum[@B6], trigeminal trophic syndrome[@B7] and even cholangiocarcinoma[@B8]. Other differential diagnoses include viral, bacterial and mycotic infections as well as erosive pustular dermatosis of the scalp. Although there are reports about acute osteomyelitis after scalp avulsion[@B9], we have not identified any similar description of an ulcer of the scalp with subjacent chronic osteomyelitis discovered more than 50 years after the original trauma.

On the other hand, osteomyelitis of the head and neck is a case of rare occurrence. It usually results from bacterial infections, although fungi, parasites and viruses can also affect the bone and marrow. The management of osteomyelitis in the head has not been studied in detail, and the management could be different from other parts of the body due to the nature of the bones and the complex anatomy of the region. Chronic osteomyelitis in elderly people has been associated with performance of surgical procedures, dental extraction or poor dentition, and more commonly, has been associated with systemic disorders such as peripheral vascular disease and diabetes mellitus[@B10]. In a recent review of predisposing factors in 84 cases of head and neck osteomyelitis, contiguous infections (mainly chronic sinusitis) were the most frequent underlying cause in 33% of patients, followed by radiation, malignancy, diabetes, tuberculosis and odontogenic infections. An antecedent of trauma, as in our case, was identified in only 6% of patients[@B1]. Chowdri et al. confirmed that osteomyelitis was the third cause (11%) of nonhealing sinuses, and fistulous tracts of head and neck in 117 patients[@B11]. In their report, dental tracts (53%) and infected implants or bone grafts (20%) were the two main causes. Despite the fact that diabetes is related to osteomyelitis, this association is typical in foot ulcers. Therefore, we consider that in our case, the trauma is the main cause of the cranium osteomyelitis.

The clinical features, which are characteristically found in chronic osteomyelitis are usually milder than the acute variant, including pain, fever, pus and sequestra exudates through fistulae, indurations of soft tissues and pain and tenderness on bone palpation. X-ray tests and high-resolution CT are useful in the evaluation of cortical destruction, areas of sequestra/involucrum and for planning of the surgical treatment. A culture from the needle biopsy of infected tissue identifies the causal microorganisms, which is essential for diagnosis and treatment. Biopsy examinations of the overlaying skin were also very helpful in our case to rule out a subjacent carcinoma or inflammatory disease.

Although *Staphylococcus aureus* is by far the most commonly involved microorganism in osteomyelitis, many others have been isolated; including *Proteus mirabilis* and *Peptostreptococcus sp*., as in our case. *Proteus mirabilis* is a Gram negative bacterium that is a part of the normal flora of the human gastrointestinal tract. It commonly causes urinary infections, but it is a rare causal agent in osteomyelitis. *Peptostreptococcus sp*. are anaerobic organisms that are part of the normal flora of the skin and other mucocutaneous surfaces. They are one of the predominant anaerobic microorganisms reported in osteomyelitis[@B12]. Material isolated by swabbing an open sinus track can provide misleading results because the isolated bacteria could be non-pathogenic microorganisms colonising the site[@B2]. However, in our patient, *Proteus mirabilis* was identified in both, the exudate and the bone culture. The isolation of *Streptococcus parasanguis* in the skin culture seemed to represent a secondary skin infection.

It is accepted that the prognosis of chronic osteomyelitis principally depends on the surgical debridement, and appropriate antimicrobial therapy is adjunctive. The main factor that must be considered when a medical treatment is recommended is the sensitivity of the causal agent to the employed antibiotic. It has also been suggested that the method of antibiotic administration (oral vs. parenteral) does not have any impact on the rate of disease remission[@B13]. Our patient refused any surgical intervention. The oral antibiotic treatment improved the clinical appearance of the lesion in the first weeks, but the ulcer persisted with the same size even after 6 months from the initiation of the treatment.

In conclusion, we present a case of chronic osteomyelitis discovered decades after a probable scalp avulsion. Although the patient had acceptable medical support, nobody suspected the scalp affectation, because she always wore wigs. We want to highlight the importance of complete cutaneous evaluation when scalp osteomyelitis is suspected, including skin and bone biopsies to rule out the presence of other processes. On the other hand, every individual dermatologist must be aware of the possibility of scalp diseases in patients wearing wigs.

![Wide, long-standing ulcer involving both the parietal, occipital and frontal bones. Purulent exudate and sinus tracts are present.](ad-23-S364-g001){#F1}

![Head computed tomography. (A) Bone destruction and sequestra principally located on the occipital and parietal areas. (B) Bone destruction involving the majority of the cranium. No encephalic alterations are observed.](ad-23-S364-g002){#F2}
